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(54) Title: DATA COLLECTION 



(57) Abstract 

^TTie invention provides for a data collection system, and 
specifically provides a means for the tracking of beer kegs by 
electronic means. Each beer keg is provided with a bar code, 
and the tracking system comprises a main frame computer 
which contains information representing ail of the kegs and 
their locations e.g. at breweries or places of consumption and 
whether chey are full or empty, a plurality of delivery vehicles 
for the kegs, each carrying its own computer, and the vehicle 
computers being adapted to receive in holders hand-held read- 
ers for reading the bar codes in the kegs. The readers can be de- 
tached from the holders so as to be used remotely from the cab 
computers, and the readers have electronic coupling devices so 
that when they arc inserted in the holders, the read information 
can be downloaded from the holders into the cab computers in 
order to be processed. By the use of this system a track can be 
kept ac all times on each and every keg which has its own un- 
ique code, and this leads to effective tracking of the kegs with, 
the objeaive of eliminating steeling of such kegs. Th.e invention 
has wider application than the tracking of kegs. 
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m] Isction 

r.is invention relates to electronic data collection, 
and is concerned particularly ait^ougn not exclusively 
..,-t,. portable data collection apparatus ror use m m. 
Monitoring or tracing or" coded -^^^^^ 
.egs. gas cylinders or other re-usadle articles .n, 
7n in r.nsic value. The invention has specir.c 
: to the .onitoring or tracing of coded deer 
: ;;nd reference .ill de .ade to sue. 
s^cifically hereinafter, dut it is to be po.nteo ou. 
■ Ta the specific for. of the articles being .onxto.ed 
In, traced is not essential to the present .nvent.on. 

r.e alu.iniu. beer .egs which are used for containing 
beer are ain^ost as .aluat^le as the concents, an. .n 
-a ; there is a proble. in connection .ith these .e 

w ^h.^ '-s they are frequently stolen for tn. 
and thac is tney therefore 

■ *.,.,-r>cfr value of the metal. 
intrinsic vaiu. 

nr^sent invention at lease x/ ..^ipc: 
L a svsta. for tf>e effective tracking or articles 
'" as Jr 9S providing eac. article .it. a coce 
3„c by using electronic reaOing ™eans to " 

.rticle ana to proviae for the processing o, tne 
riertroniroata representative of tne article cooes. 

r„ a first aspect, tne present invention takes acco.nc 
r tne nature of tne nanPling of articles sucn as Pee. 
,r rZ. tne peer kegs a.e -asneo cieaneo an 

:::r:s are-p ougnt »ack to tne .re.er/ for 
; Circulation, altnougn tne. .a. not return 
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to the same point of consumption. The nandling of the 
kegs in this fashion requires the use of a t ranspor t 
vehicle, and the present invention a t ' le as t in one 
aspect is designed to take account of the movement of 
the kegs. 

According to the present invention, in a first aspect 
there is provided a system for monitor ing or tracking 
coded articles which in use are moved from location to 
location , compr ising : 

a) a manned vehicle for moving the articles from 
location to location; 

b) a data processor p rog rammed to handle data 
representative of the codes of said articles, said 
processor being mounted on the vehicle so as to be 
acce ssib le for manual operation; 

cl at least one reader device holder associated 
with said processor; 

d) at least one portable reader device by which 
the codes on said articles can be read, said reader 
device being usable remotely from the data processor so 
as to store data representative of said codes of said 
articles, and being adapted to be positioned in the 
holder; and 

e) means coupling the reader device and said 
processor when the reader device is in the holder 
enabling the downloading of the data from the reader 
device to the processor . 

In a second aspect of the Invent ion , the inven t ion 
provides a reader for use in a system as aforesaid, and 
in the second aspect, there is provided a reader device 
for use in a system for monitor ing coded art ides, said 
device being portable and compr ising a reading head' for 
reading codes on the articles, means for storing data 
representative of said codes, and a coupling head by 
,whlch said stored data may be downloaded with a data 
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processor, sal. coupling head being soacea relative to 

the reading head. 

e.e provision of apparatus a c c c r.ing J o s 
,-„\eoti=n for us. in tne first an. s.con. a.oa.^s o. 
in.antion as inoicateo aDove, carra.n czre: no. . 

and advantageous aspects o< th. p^-s. 
resul t . 

is .no.n to provioe a Para collocticn syst..» for 
eoilacelng Pata r ep r . sen r a t i v a of .ar -oas. .0. 
e„.pla, in pna ."o.n oata coliaction sys.a« 00.-. 
optical bar coda raaoar. rco™»,pniy .nown as = ■ 
c „ store succassi.a ite™s of .ar cooa oata, .ut . n= 
no facility for prpcessin, soon oata. »nan tna ra = 
is r-.Ii of data, or .^an it is r.puirao t.at tna 0,.= 

„anp is to .e po.nioaoao, tna - 
i„,e a .aii of an interface device, w.iC .s nard - r d 
3 »ain co»pptar station, rne intarraca e^^c 
c-ives tne dar code data fro» tt>a wand v.a an optrca 
.,.ns link and transmits it as a continpous 
communications linK, sno , ,,,„. „r 

,(,,3, to tne ..aln computer. No data processm, 0. 
:l:::ment is done, except at t.e main computar station. 

. disadvantage of tMs system is t.at tne o.er.t.r n.s 
to r.turn to tne main computer station in order 0 

. tnfprface device, and tne 

, dd»nload tne .and via tne 

data canndt 6e processed until it antars t 
ZlLt^r A particular snortcomin, is t.-at, «t>en tne 
rd ';" o.nloaded, tne data is emitted in a continuous 

trea». "T'^ "fa 

et.aen t.e »and and tne main ; " 

i. fhc» w^^nd can be lost. inc->- 

/■hpn ail of t^ie data from tne *^ano 

then axi u bPtwe-n the v^a.nd and 

is no means for buffering the-dota between 

the main computer^ 

rne first aspect df tne invention as indicated aoove is 
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alstlngulshe<i from the sai, kno.n system in that a 
vehicle mounter computer is provided and proc^ss'-no of 
the data or the capability of processing the d^tl 5y 
toe driver of the vehicle at any location .here th^ 
articles are located is possible. 



s 
An 



In another known system, a hand-held wand incorporate 

an optical bar code reader and a hand-held computer 

operator can scan bar codes using the wand and the wane 

has a visual display to provide prompts for th^ 

operator. A single hand-held unit can therefore co^^-^t 

the data and to a certain extent can enable the dat^^ to 

be logged and processed, but the system operates ^ n 

that the data is transmitted to a main computer station 

via an Interface device which receives the wand in a 

yell, and data is transmitted to the interface device 

via an optical communications link. The data is then 

transmitted by hard wiring to the main comput^^r 
Station, 

A disadvantage of this known system is that the wand 
can become full of data, -and then an operator must 
return to the main computer station, in order to 
'download the wand. Also, as with the other known system 
mentioned above, data is emitted in a constant stream 
via the interface device of limited intelligence, and 
data can be lost. Also the battery usage of the hand- 
held wand with its Inbuilt computer is relatively high 
and there Is no facility tor recharging the wand 
batteries when it is positioned in the interface 
device. By Its very nature, the wand with built in 
keyboard, visual display, etc cannot ' be very ruaged, 
and is inevitably susceptible to damage. Moreover, it 
win be appreciated that the wand also tends to be 
rather large. 

The system of the invention according to the first 
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aspect mentioned above Is distinguished over each of 
the known systems in providing a computer 'embodied in 
the mobile vehicle, but as indicated the present 
invent ion does have further reaching possibilities in 
relation to data collection systems and in various 
embodiments and aspects provides for the remote 
collec tion of data and subsequent transfer of the data 
to a main computer station in a secure manner. 
Moreover, the systems according to the aspects of the 
invention aim to provide remote collection devices 
which can operate indefinitely, without having to 
return to the main computer station. Specific aspects 
of the invention aim to provide a portable optical bar 
code reader which is of a rugged const rue t ion , and is 
suitable for use in relatively hostile environments. 
Also, particular aspects of the invention aim to 
provide data collection systems which are both simple 
and reliable to operate. 



In addition to the first and second aspects of the 
invention mentioned above, certain additional inventive 
aspects are indicated below. 

According to another aspect of the present invent ion , 
there is provided a data collec tion system comp rising a 
hand-held data reader adapted to read and store 
succe ssive items of data; and a portable data processor 
unit adapted to receive successive items of data from 
the data reade-r, process said items of data, and store 
said items of data on a portable data storage medium. 

In a particularly advantageous arrangement , a portable 
data storage medium is provided and is in the form of a 
cartridge which contains an elec trically erasable read- 
only memory (E^ROM), 

The said data collection system preferably includes a 
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.^^ . r.c../e Sold portable oata storaae 

^■^ meaiua, read said storea items o" d--- - 

- icwffls 0. Coca cnerson, anc? 

Turther process said items of data. 

, Preferably, said oara reader is a self-contalnea. ^e^f- 

sys^e. further includes 



selectable communications lln, be:.een t,e datl reader 
anc said data processor unit for r.e transmission of 
data therebetween. 



Said data processor unit preferaoly includes an a^pha 
numeric -keyboard for tbe manual input of data and a 
visual display unit for displaying slpna numeric 
Characters to an operator. 

In an advantageous arrangement, the data reader rtas at 
least one visual display means which is operative to 
cycle between predetermined display states. The data 
reader may have no visual display means other than the 
or each aforesaid visual display means. 

The data reader may have at least one manual control in 
response to which the data reader is operative, to cycle 
between predetermined modes of operation. The' data 
reader may have no manual control other than the or 
each aforesaid manual control. The data reader may have 
mode control via the optical unit in response to which 
Che data reader is operative to cycle between 
predetermined modes of operation. 

The data reader preferably has a processor which is 
operative to interact with said data processor unit to 
control the transmission of data therebetween. 

Preferably, the data processor unit is operative to 
receive location data indicative of a present physical 
location of the unit, and to so process and store data 



wo 89/04016 PCT/GB88/00907 



as to indicate s relat ionshlp between sale location 
data and said successive items of data. 

The data processor unit Is preferably arranged to 
execute a program which may be read from said 
transportable data storage meaium ana subsequently 
stored in the data processor unit. 

In a further aspect, the invention provides a hand-held 
data reader comprising a housing; data reading means 
mounted in the housing and adpated to read an external 
data medium; a non-volatile memory; a communications 
port adapted for the transmission of data from saia 
memory to an external device; and aata processing means 
adapted to receive data from the data reading means, 
transmit the data to said memory, ana transmit data 
from said memory to said port; said housing being 
substantially fluid-tight. 

The data reader preferably includes rechargeable power 
supply means contained within said housing. 

Preferably, at least part of said housing is of a 
resilient shock absorbent material. The data reading 
means Is preferably mounted, at least partially , in 
resilient , shock abosrbent material. 

Preferably, said data processing means is arranged to 
execute a program which may be transmitted to the- data 
reader via^ said communications port and subsequently 
stored in the data reader. 

In yet a further aspect, the invention provides a data 
processing system comprising a computer and a plurality 
of data collection units remote from the computer, the 
computer being arranged to receive from the data 
collection units data indicative of the identity and 
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pt^ysical location of eac. of a plurality of articles 
an, to so process t,e aata as to pro.iae an lnalca]<o'n 
or the present physical location of each of sa-'a 

articles, at any given time, 

in one emt.aain,ent, sale items ,.ay be beer .egs, each or 
vhicn carries a unique laentl float Ion bar coae, ana ^h^ 
syscem further Includes means far reaping sal6 car cobe 
ana transmitting respective data to the Pata collection' 
unl ts . 

For a better unPe rst anaing of the Invention In its 
various aspects, reference wiii no. be maoe. by .ay of 
example, to the accompanying aiagrammatlc ara.lngs, In 
Which:- 

Figure 1 is a perspective vie. of a housing for holaing 
3 aata processor unit In the cab of a Pellvery vehicle; 

Figure 2 is a perspective vie. of the top of the Pata 
processor unit to be held In the housing, of Figure 1; 

.. Figure J is a side vie. of a portable reader of .hich 
^t.o can be operatlvely coupled to the computer of 
Figure 2; 

Figure 4 is a perspective vie. from the rear of the 
reader sho.n in Figure J; 

figure 5 is a block scnematlc diagram of the reader of 
Figure 3; 

Figure 6 is a block schematic diagram of the data 
processor unit of Figure 2; and 

Figure 7 is a block schematic diagram of a data 
cartridge processor, and the link bet.een the' data 



i 
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cartrlace ana a mainfrar 



a me cofuputer. 



Referring to the drawings, and firstly to Figures 1 tc 
^. the housing shown in Figure 1 by reference numeral 
10 is for mounting in a delivery vehicle cabin by means 
of a mounting bracket 12 which has fixing apertures U 
and fixing slots 16 for the reception of screws, the 
slots 16 enabling the housing 10 to be pivoted on the 
bracket 12 to tha most suitable position for the 
operator. The housing lo comprises a bcay 18 of the 
truncated shape shown in Figure 1, whicn is closed by 
means of a lid 20 which can be swung between the closed 
position shown in Figure 1 and an open position by 
being pivoted in a direction as indicated by arrow 22. 
The lid may be capaSle of being locked in the closed 
position if desired. The casing lo and the bracket 12 
will usually be of metallic material, but could be of 
other material such as plastics material if required. 

Inside the body 18 is housed a data processing unit of 
which the upper surface is indicated in Figure 2. The 
unit is indicated by reference 24 and is provided with 
two wells 26 and 23 far receiving data readers as shown 
in Figures 3 and 4, and the computer is provided with a 
keyboard JO by which data may be entered into tha 
computer 24, and by which data in the computer 24 may 
be altered and processed. Reference numeral 32 
indicates a visual display unit, whilst reference J4 
indicates a printer to provide a print-out of data as 
required. The computer 24 is also adapted to receive a 
data containing cartridge 36, by which data may be 
inputted into the computer 24 for the programming of 
same, and in the alternative data in the computer 24 
may be downloaded into the cartridge 36. 

The vehicle in which tha computer is mounted via the 
housing 10 and bracket 12 may typically be a beer 
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jeii.ery ve.icie or ,r^y. t,e computer 2. ,elna usea 

coiiec.ion e.e .ra. as ....3.3 
^re.ery ..era t.e .eg. are .as.e., cieane. an. fi.,., 
ena ,eer consumption locations sue, as ...iic .o'u'sW 
ras.aurants. sports clubs and the like. 

stated, the t.o .ells 26 and 28 ere for rec-i.ino" 
c/aca readers each as sho.n in Figures J and 4. ,atl 

reader shown in Figure J snn Fin,,.^ , ■ ' ~ ' 

. . ^ ^ ^ ^'^^ figure 4, comprises a body 

4.0 .n.ch is .ade up of a pair of injection moulding 
casing parts 42 end 4. .hich are secured tooet^er 5y 
^eans Of screws 4.. r.e da.a reader is a .'and-.eid 
per a.ie component, and comprises a .and grip portion 
^8 and a nose portion 50. At the extremity of the hand 
grip portion 45 is a 6ase bioc/c 52 of shock adsord^nt 
resilient material, sac. as a toug. ruipber, and at t.e 
eno Of c.e nose 30 is provided a s i n, i l e r shock 
adsorbing buffer 54. From this tuffer 54 projects a 
protraberance 55 which contains en optical reading 'head 
ty which bar code infortnation .ay de read from the 
inaxvidual beer kegs. 

The reader is provided with a manually operable trigger 
58 for tbe operation of tbe reader in tbe manner to be - 
c^escrit^ed. It will be understood tbat tbe user boids 
the reader by gripping the handle portion 48, and with ■ 
the forefinger around the trigger 58, so that the 
reading pro truberance 56 can be pointed at and easily 
swept over the bar code to be read. The reader Is' of 
robust construction in that the operative components 
are contained within the casing parts 42 and 44, and as 
the extremities of the casings ere protected by the 
t^lccks and buffers 52 and 54 of shock absorbing 
material, so if tbe reader is dropped as it will be in 
^lew of the harsh environment in which it will be used 
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it will be protected from damage. The casing parts 42 
and 44 are also connected in a fluid type manr^'r\itn 
each other and with the blocks 52 and 54 preventing the 
ingress of moisture into the interior of the re'adsr 
thereby protecting the electronics contained therein.^' 

To the rear spine of the reader is proviced a window 56 
through which various warning lights can be viewed in 
areas 58, 60, 62, 64 and 66 in the operation of the 
reader as will be explained herein. 

Additionally, the reader contains recharoeable 
batteries 68 which are charged through contacts 70 and 
72 which are exposed on the outside of the casing part 
42. ana which, when the reader is placed in a well 26 
or 28 contacts power points in the wells 26 and 28 
whereby the recharging power is derived from the 
computer 24. The electronic memory in the reader 40 is 
illustrated by reference 74 in Figure J, and it will be 
seen that this is contained within the casing parts 42, 
44 to be protected thereby. 

Basically, the apparatus thus far described operates as 
follows. When a dray is loaded at the beginning of the 
working day with the appropriate full kegs of beer to 
be delivered, the delivery list and the codes of the 
kegs are contained electronically in the cartridge 36 
and the driver picks up that cartridge and perhaps a 
print-out of what is contained in the cartridge before 
he commences his delivery. As he performs his delivery 
at each consumption location, he enters the location in 
the computer 24 using the keyboard 30 and then makes 
his delivery. For each keg which is delivered he takes 
a scan using the reader 40, perhaps- at a location 
remote from the vehicle, and he can also by switching 
the reader to a collection mode as will be explained 
hereinafter,, read the codes on the empty kegs which are 
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being raturnea from that particular location. All of 
the information which he has conce rning dalivery of the 
kegs and the return of empty kegs is now contained 
electronically in the reader 40, The reader is then 
placed in the well 26 or 23, and the information can be 
downloaded from the reader 40 into the computer 24 to 
enable the computer 24 to subtract the kegs deliverea 
ana add the kegs collected to provide a new set of data 
which will be. capable of being 'downloaded at the 
brewery into a main frame computer as will be explained 
he r e i.na fte r . The manner by which the electronic 
information is downloaded from the reader 40 into the 
computer 24 is by means of an optical communications 
link, and the optical tran smission is by infra red 
through transmission ou t le t s / inl e t s 76, 78 as shown In 
Figure 4. These are located to the rear spine, of the 
reader 40, but these and indeed the contacts 70 and 72 
could be located at any convenient location to suit the 
construction of the computer 24. 

As concerns the indication lights 58 to 66, these 
provide the following respective functions of the 
-reader 40. When a user first operates the reader, he 
presses trigger 38 which causes area 60 to be 
Illuminated indicating that the reader 4 0 Is in 
delivery mode. For each successful read of a bar code 
on a keg which is delivered, area 58 is illuminated. 
Prolonged manipulation of the trigger 58 moves the 
reader into coll^ct mode, which means illumination of 
area 64, Again for each successful read of a keg which 
has been collected, area 58 is illuminated. Area 60 is 
illumina ted to indicate a failure, and area 66 is a 
remove mode indication , for example to indicate that 
information is being deleted when a mis,take has been 
made . 

Therefore by examination of the reader areas 53 to 66, 
an operator can see at a glance whether or not the 
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reader is Gperating satisfactorily. 

It should be mentioned that each of the kegs is marked 
with a bar code containing an indication of the 
brewery, an Indication of the keg number which is 
unique to the keg, and an indication of the keg type 
(there are various types of kegs). The bar code also 
Includes a section which represents a check sum which 
is a portion to indicate whether or not the bar code Is 
being read properly. 

The system also Includes a main frame computer at which 
all data concerning the data processors of all delivery 
vehicles is contained , so that the main computer can 
keep a track on all kegs which are in use as between 
brewery and use locat ions . The main frame computer can 
be arranged to provide information indicative of 
mistakes i.e. kegs being in loca t ions where they should 
not be, and possible sources of loss of kegs i.e. kegs 
indicated as remaining in- either the brewery or a use 
location for a period much longer than would be 
expec ted , 

The 'system thus described has considerable utility in 
being embodied in a vehicle, and the rugged design of 
the reader and the design of the computer for receiving 
the readers lends to the particular utility in the 
described environment . The design and layout of the 
computer 24 can of course be varied. 

Reference will now be made to the remaining figures 
which show In diagrammatic form the electronic parts of 
the system being the reader 4Q, the cab computer 24 and 
the main frame computer and cartridge combination. 

As described, the system Is useful for tracking beer 
kegs. As also de scribed , aluminium beer kegs often are 
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Of greater .slue t,sn t,e teer Inslae t,e., 30. c.ere 
a .r.s. trade in t,e t.eft of sue. .egs, for t.e 
mei.ing ,own ana resale of tt^e alu.miu^ of .Mc. f.ey 
a rs made . 

r^us, U wiii 5e appreciate, t,at t.e system In 
pcav^amg tracking of the whereabouts of beer ,egs can 
be useful not only in monitoring sales of teers tut 
also in n^onltorlng the progress of the kegs themselves.' 

The portable aata processor computer 2. is sho.n in ' 
Figure 6 ana it is conveniently referred to as a "cab 

computer" 24. This comprises a c^ntr^i 

Miijci a central processing unit 

80, the alpha numeric keyboara 10, the -visual a i splay 
unit 32. ana the printer 34. The program for th^ 
central p r 0 c e s s 0 r ■ u n 1 t (CPU) 80 is storea in an 
electrically erasable read only memory (E^ROM) 82. The 
CPU 80 both receives aata from ana transmits aata to 
the removable aata cartridge 36, .hich also contains an 
E ROM. The cab computer 24 also has the pair of wells 
25, 28 each containing an infra red optical reader and 
transmitter to couple w-ith the optical reader and 
transmitter 76, 78 of the reaaer 40. 

The cab computer 24 as aescribea is located in the cab 
of a beer aelivery vehicle, or dray. Conveniently, it 
may be positioned on or adjacent the aashboard of the 
vehicle, for access by the -driver. Power for the cab. 
computer 24 is taken from the battery of the dray. AH 
memory of the cab computer 24 is non-volatile , to avoid 
tne loss of data, in the absence of power. 

The data cartridge 36 may be replaced by a program 
cartridge, which is of similar physical configuration 
but IS arranged to alter an existing program within the 
cab computer 24, or to enter a new program into the cab 
computer ^ 
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The optical bar code reader 40 of which the circuit Is 
shown in Figure 5 is as described a rugged, fluid 
tight, hand-held device, which by the nature of the 
manner in which it is held can be compared to a gun. 

The reader 40 has the capability of processing data, 
and is therefore "intelligent" . Its circuit comprises 
a mic ro-processor 84, which is prog rammed by means of 
an electronically programmable read only memory (EPROM) 
86. Data is processed by the micro-processor 84 in s 
battery backed random access memory (RAM) 38. 
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The optical reading unit 90 is arranged to reach the 
optical bar code 92, which is carried on each aluminium 
beer keg, and uniquely Identifies that particular keg. 
Signals from the optical unit 90 are passed to a decode 
logic circuit 94, which decodes the signals into data, 
which is subsequently processed by the micro-p roce sso r 
84 . 

The reader 40 has a limited visual display 96, and 
limited manual controls in the form of trigger 58. 

When either reader 40 Is placed in a respective socket 
26, 28 of the cab computer 24 (which sockets 26, 28 are 
conveniently referred to as "infra red wells"), the cab 
computer 24 can communicate with the reader 40 by means 
of re spec tlve infra red communication links 74 , 76; and 
• the infra red sockets 26, 28. The rechargeable power 
supply 68, which receives energy from the battery of 
the dray vehicle, when the reader is posit ioned in its 
respective Infra red well 26 or 28, Is also shown in 
Fig. 5. 

Thus, the cab computer 24 ana, the reader or reader 40 
travel with the dray to any desired location. Although 
the cab comouter 24 may be installed within the dray 
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CSC in at least a semi-pa rmanen t manner, a similar 
portable data processing unit may be constructed 
use in other situations, in such manner that it may b 
manually portable between different physical locations. 

Each reader AO is a self-contained self-powered unit, 
having no direct link with the cab comouter 24. once 
removed from its infra red well 26 or 28. 

Figure 7 illustrates a main frame computer station 
which, in contrast to the cab computer 24 and the 
readers 40, may be and preferably will be in a 
substantially permanent location, typically the brewery 
at which the Kegs are filled. In Figure 7, there is 
shown a first, central computer station lOQ, at which 
there is proviaed a main frame computer 102. There is 
also shown a second, peripheral computer station 1Q4, 
which may be one of a plurality of peripheral computer 
stations, all connected by a respective transmission 
line 106 and modem 108 to the main frame computer 102 
at the central computer station 100. 

- At the peripheral computer station 104. a desk top, 
■ -.personal computer no is connected to transmit data to 
and receive data from the main frame computer 102. via 
the modem 108. It is connected by an IEEE wiring system 
112 to a data cartridge processor 114, which receives 
the removable data cartridge 36. as used in the cab 
computer 24. The data cartridge 36 may be replaced by a 
similar program ca r t r idge , . as outlined above. 

The illustrated data collection system may be better 
understood, with reference to one example of a mode o f- 
operation, which will now be described. 

A more detailed description of one mode of operation 
can now be given. The main frame computer stores all 
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information related to all kegs in the system, 
namely brewery, number, type and location: For each 
dray, a cartridge 36 is prepared as to number of kegs 
to be delivered, location type etc, and the cartridge 
St the beginning of the day is inserted in the cab 
computer 24. The tm readers 40 are in position in the 
infra red wells 26. 28, be ing ■ tr ick le charged under the 
control of the cab computer 24, fro.n energy supplied by 
the dray battery. 

The data may be loaded into the data cartridges 36 from 
the main frame computer L02 overnight. The data is 
transferred vi± the transmission line 106 and modem 108 
to the personal computer 110. which formats the data to 
a file type suitable for the data cartridge 36. The 
data is then fed to the data cartridge processor 114, 
which verifies and accepts the data, and transfers it 
into the data cartridge 36 in a compact form. 

The personal computer 110 allows the data received from 
the main frame computer 102 to be edited, if desired. 
In a smaller organisation, if there is no main frame 
computer 102, then data for entry into the data 
cartridge 36 may be compiled directly at the personal 
computer 110. The l.E.E.E. link 112 is used instead of 
an RS232 link to facilitate rapid transmission of data. 

The data that is transferred into each data cartridge 
36 contains information for the delivery round of a 
drayman. Such information will include: 

1. The physical location at which deliveries of new 
stock and/or collections of unused stock or returned 
containers, are to be made; 

2. Details of the new stock oraered for each physical 
location, in terms of both quantity and type of stock; 
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J. The full oraer number for each delivery to he made 
and the full account number of each customer at each 
Location; and 



d 



4. The date of the scheduled delivery round. 

AS the data cartridge is loaded with data from the da:a 
cartridge processor 114, there is printed out a 
schedule of all of the details that the drayman will- 
require, for the delivery round pertaining to the 
particular data cartridge 36. The various data 
cartridges 56 that are loaded with data overnight may 
be placed in pigeonholes, together with the printe 
schedules, for collection by tha draymen during the 
following working day. 

Having collected a particular data cartridge 56 and its 
respective printed schedule, the drayman inserts the 
data cartridge 56 into his cab computer 24. This causes 
the cab computer 24 to switch on automatically, and to 
carry out a self-test routine. The cab computer 24 then 
goes on to check that the data cartridge 56 is not 
corrupt, that it is not empty, that it has not been 
used before, and that it is not a "program" cartridge. 

If all is in order, the cab computer 24 then goes on to 
test the readers 40. Prompted by messages displayed on 
the display 52 of the cab computer 24, the drayman is 
asked to remove each reader in turn, read a bar code 
which may be a standard bar code located on or' adjacent 
the computer 24, and replace . the reader 40 in its 
respective well 26, 28, whereby the cab computer 24 can 
carry out its tests on the readers. 

When the equipment has been satisfactorily tested, the 
drayman loads up his drsy from his printed schedule. 
(He could alternatively load up his dray from prompts 
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on the aisplay J2 of tha cab computer 1, but this may 
be physically less convenient, and loses tha opertunity 
of a later cross-check between what has been ioadea 
from the printea schedule, and the c o r r e s p o n d 1 n c 
information that shoula be present m tha d a t'a 
cartridge 361. 

Subsequently, the cab computer 24 asks the drayman to 
enter the load number. Tha drayman enters this via the 
keyboard JO, from his printed schedule. The computer 
then carries out a check to ensure that the data 
cartridge 36 matches up with tha enterec number, and 
displays a corresponding message, eitha: to say that 
the check is satisfactory, or that the wrong cartridge 
has been inserted. 

The computer then displays the date and time, and asks 
the drayman to check this. The drayman can change tha 
data and time via the keyboard 30. 

The drayman is then asked to enter his unique drayman 
number, which he does via the keyboard 30, and this is 
then stored on the data cartridge 36. 

Following this, the computer displays a menu - for 
example, it may offer the drayman a choice of either 
"drop selec tion" or "end run". 

Typically, the drayman will firstly choose "drop 
selection", which lists his drops (that is, his 
delivery and/or collection locations). The cab computer 
24 lists the drops in a predets rminea order on the 
display 32. but the drayman may step through the 
various drops, and select which drop he wishes to make 
next. 



When the drayman arrives at this first drop location. 
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he makes an entry via the keyboard 30 to Indicate that 
he is about to start his delivery/collection, and keys 
In Information to Indicate the particular drop 
location. He removes one of the reaaers 40 from Its 
Infra red ^/eii 25, 28 - the second gun may be used 
simultaneously by an assistant, whose unique number may 
previously have been entered In the cab computer 24. 

For each beer keg that he removes from his dray, the 

drayman scans the respective bar code by means of his, 

gun, which gives an Indication on Its display 96, and 

emits an audible bleep and area 58 lights up, when the 

bar code Is read successfully : As each beer keg has Its 
own unique bar code, there Is stored In the reader 40 a 
record of each beer keg that Is delivered. 



The manual trigger 58 of the reader 40 Is for causing 
the micro-processor 86 to alternate between ^'delivery" 
and "return" modes. For example, by depressing trigger 
5 8 (or touching a touch-sensitive control In an 
alternative arrangement), the micro-processor ' 86 may 
cycle between the delivery and return modes, which are 
Indicated by the respective i.e.c/.'s 58 to 66 mounted 
In the housing of the reader 40. Upon releasing the 
trigger 58, the mlc r o - p r oc e s so r 86 remains In the 
currently selected mode, which is confirmed by the 
respective l.e.d. If desired, the reader 40 may return 
automatically to "deliver" mode after a predetermined 
period of time, and/or may automatically be returned to 
"deliver" mode when placed in the infra red well 26, 28 
of the cab computer 24. 



If the drayman has to collect a returned beer keg, then 
he places his reader 40 into "return" mode, and 
subsequently reads the optical bar code of the keg. 
Thus, the reader 40 stores the unique details, not only 
of every delivered keg, but of every collected keg. 
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^Vhen the drayman has finishea his drop (delivery ana/or 
collection), he replaces his reade r ( s 1 40 in the 
wall(s) 26, 28 and the cab computer 24 prompts him to 
enter, via the keyboard, whether he has finished his 
drop^ When the drayman respcnas in the affirmative, cne 
cab computer 24 reads all of the data from the readers 
in the well 26, 28 checks it with the data that it 
expects from the data cartridge 36, and displays to the 
drayman any apparent errors. The drayman then has the 
choice either of cont inuing with his drop, to correct 
any unintentional errors, or to accept any apparent 
errors (e.g., because of a change of mind by the 
customs r ) . 



When the drayman eventually confirms that the drop has 
oeen comple tea , ana accepts any apparent errors, he 
indicates this to cne computer 24 vLa^ the keyboard 30. 
The computer 24 then produces a printed record of the 
complete transaction at the particular drop, and writes 
all of the information into the data cartridge 36. 
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The information printed by the printer 34 is in 
duplicate, and the customer at the drop is asked to 
sign this, as proof of receipt. 

When the drayman has completed his drop, he selects his 
next drop from the choice displayed by the cab computer 
24, and repeats the operation just described. 

When he has completed his last drop (or earlier if he 
so chooses), the drayman indicates to the cab computer 
24, via. the keyboard 30, that he has come to the ''end 
of run". At the end of the run, the drayman is given a 
receipt of the dray contents, which gives a record of 
all non-deliveries and returns, all of which 
information is stored on the data cartridge 36, such 
that the drayman cannot erase it. 
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The arayman returns to his base, and hanas th^ r^c^'at 



of the contents of his dray to a checKer, ,ho verifies 

re mo v e c 

— c supe r vlso r , 
who^ loacs it into the data cartridge processor lu 



J ^ w a ^nccK e r , h 

the aray contents. The data cartr'ioae 3^ i. . 

= j.<.i-uge J5 ^5 removed 

rrom the cab computer 24 and hand'^d to 



information from the data cartridge 7 is then d^spL.y^d 
on the personal computer HQ, ^here an operator c^^ 
carry out an intermediate check. The data is then 
transmitted via the modem loa and transmission line 106 
to the main frame computer 102 (or this can be done 
later, overnight } . 

For his ne.t delivery round, the drayman oic'<s up a 
rresh data cartridge 36 and printed schedule, ana 
repeats the above described operation. 

Thus, it will be appreciated that the illustrated data 
collection system provides a simple and reliable means 
or Keeping track not only of delivery of the kegs and 
beer, but also of return of kegs. In the particular 
example described above, details may be held on the 
niain frame computer 1€2 of the expected physical 
location of every beer keg that has been delivered to a 
customer. Thus, a careful and continuous check can be 
Kept of the locations of such beer kegs; and any 
unusual trends in their progress may be noted. Due tc 
the present way in which beer kegs are handled, 
delivered and collected, it is virtually impossible to 
keep an accurate track on progress of beer kegs, and 
annual losses of millions of pounds are encountered in 
the U.K. alone. 

A particular feature of the illustrated system is that 
the data is handled in a particularly secure manner, 
despite the simplicity of use. The reader 40 has.a 
reasonable amount of intelligence, and is able not only 
to discriminate between delivered and returned kegs. 
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but also to verify whether a read bar rode s o a- 
expected type. Data from read bar codes is held in lac^ 
reader 40, and not erased therefrom, until it has b^^n 
sarely received in the cab computer 24, and/or saf^iv 
written to the data cartridge Jo. 

Each reader 40 preferably has means for providing a 
visual display to indicate when the rechargeable pow^- 
supply 68 is at a low state. However, even when a low 
battery indication is given, the a-rrangement is such 
that the reader 40 will typically have up to a ful^ 
days further operational life. 

Since the readers 40 can discriminate between different 
types of bar code, it is possible in an alternative 
arrangement to provide each beer keg with two separate 
bar codes - one for use when delivering the keg, and 
one for use when returning it. In such an arrangement, 
it will be appreciated that it is not essential to 
provide each reader 40 with manual means for changing 
between -deliver'' and "return" modes. 

As indicated above, both the cab computer 24 and each 
reader 40 may be re-programmed, in situ . To this end, 
the central and/or peripheral computer station 100, 104 
may be used to enter a program into a program 
cartridge, via_ the cartridge processor 114, the program 
cartridge taking the place of the data cartridce 36. 
Upon receiving such a cartridge, the cab computer 24 
identifies it as a program cartridge, and displays a 
prompt on the display 32, requesting verification that 
re-programming is to take place. Such verification can 
be entered either by the drayman or a supervisor, and 
may require appropriate identification codes to be 
entered via the keyboard 30, before re-programming can 
take place. The re-programming may affect the cab 
computer 24 itself. Alternatively or additionally, re- 
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programming of the reacers 
optical communication links 
the readers 40. 



^sy take place, vl_a the 
tween the computer 24 and 



It ^Ul be sppreclatea that, m use of t,e Ulustrst^a 
syste... the re.aers ,0 and cab comparer 24 may usee 
for an Indefinite per lea, .It.out the neec to return to 
ba^se, provlaea that the Prayman has a sufficient number 
or data cartridges 36. 

As an alternative to the E^ROM that is employed In ^ach 
data (or program; cartridge 36, there may be empioyeb a 

battery backed RAM, 

Although the illustrated data collection system has 
been described with reference to the delivery of beer 
m aluminium Xegs, It ■.ill be appreciated that the 
system may be adapted to various other uses. 

The system of the embodiment of the invention described 
provides a solution to the problem of loss. of beer 
Kegs. As to the extent of the loss which normally takes 
Place in relation to these kegs, estimates vary but the 
loss exceeas £10,000,000 (sterling) per annum. The 
kegs are desirable because of the.ir hioh scrap value, 
and heretofore the brewing industry has not been able 
to track the kegs whilst in service. To give some 
indication of the utilisation of these kegs, one 
particular brewery has in the order of 1,000,000 in 
circulation at any one time. Each keg makes on average 
twelve round trips i.e. from brewery to customer and 
back per year. At the same brewery the keg may be 
filled in any one of four production sites, and 
delivered- either directly or indirectly throuah an 
agent to any one of over 12. 000 customers. 

The system according to the present invention provides 
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tight control over each keg , and other general 
advantages of the system are that the number of 
pe r sonnel required for the distribution of the kegs ana 
the cab mounted computer and the readers are of robust 
construction so as to be able to function well in the 
difficult environment , 8y providing two bar coae 
readers the time required for scanning of bar codes can 
be reduced as each member of a two man crew can use one 
of the readers Independently of the other. The readers 
communicate with the cab computer without requiring the 
transferral of the readers to the main frame computer 
management system. The specific form of reader Is of a 
convenient size and can be located in the drayman's 
pocket when not In use, and therefore will not restrict 
the drayman In any way In performing other functions 
such as loading and unloading kegs to and from the 
vehicle . 

As the cab computer is a full micro-computer , possible 
expansion of the system will pro^vlde for the collection 
of market research data, the printing of invoices at 
delivery points and electronic transfer of funds 
Initiation. As regards the readers, their use Is quite 
flexible and where a two man crew Is Involved, each man 
can read all the kegs, or one can read the full kegs 
while the other reads the empty kegs, or Indeed any 
method of operation can be chosen as the readers are 
usable Independently. If one reader brakes, the second 
reader provides Insu ranee to enable the drayman to 
carry out his work. 

The main frame computer can be arranged and programmed 
as required, to provide a manage/nent reporting 
function, and typical of the management reporting which 
may be performed Includes any one or more of the 
following: customer sales, stock details, overdue 
containers (by location, size, product), container 
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history (production en, trade cycle aetsllsj, suppn^r 
ToZ':r'%T'''''' ^^^^^^^^ 
anc, collection eno.olles (kegs supolL, 

^o/collected and returned fro. anotneri, stoc,' cnJc, 
. ano.olles, trend .nslysls and generalised enquiry 

.anage.ent system can ,e arrsngea to print out any 
mrorfnatlon as required t^ut generally speaking it can 
be used In a paper list fashion. 
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The specific design of reader as described h^^eln ha 
rurther advantage that It can survive a 4.5 . drop 
the ground, and It .111 not 5e squashed or damaged t^y 
one of the kegs .hen full rolling aver the reader 
Tnere are no connecting .Ires or trailing leads fist-^-n 
the reader and the computer. 

The data cartridge which is plugged into the cab 
computer is an audio ca s se t te- 1 Ik e device of robust 

construction. 

The invention is not restricted to the details of the 
roregoing embodiment ( s ) . The invention extends to any 
novel one, or any novel combination, of the features 
disclosed in this specification and/or drawings, or to 
Bny novel one, or any novel combination, of the steps 
of any method or process disclosed herein. 
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CLAIMS 

1. A system for monitoring or tracking coded articles 
which in use are moved from location to location, 
comp rising : 

a) a manned vehicle for moving the articles from 
location to location; 

b) a data processor p rog rammed to handle data 
representative of the codes of said articles, said 
processor being mounted on the vehicle so as to be 
acce sslble for manual operation; 

c) at least one reader device holder associated 
with said processor; 

d) at least one portable reader device by which 
the codes on said articles can be read, said reaaer 
device being usable remotely from the data processor so 
as to store data representative of said codes of said 
articles, and being adapted to be positioned in the 
hoide r; and 

e) means coupling the reader device and said 
processor when the reader device Is in the holder 
enabling the downloading of the data from the reader 
device to the processor . 

2. A system according to Claim 1, wherein said reader 
device comprises a reading head adapted to read bar. 
coding, said articles being bar coded. 

3. A system according to Claim 1 or 2, wherein said 
means coupling comprises a coupling head on the reader 
device, said coupling head being located spaced from 
said reading head, 

4. A system according to Claim J, wherein said 
coupling head is an infra red coupling head. 



5. A system according to Claim 2, J or 4, wherein said 
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reader device is in the nature of a gun aer'ining a 
handle portion to be gripped by the hand, and a. nose 
portion. 



6. A system according to Claim 5, when taken with 
Claim 2, wherein said reading head is located in said 
nose portion. 



7. A system according to any of Claims 2 to 6, wherein- 
said reader device comprises a casing housing the 
device electronics and battery means by which the 
reader device electronics are driven. 

8. A system according to Claim 7, when taken with 
Claim 5 or 6, wherein the extremity of the nose portion 
and the end of the handle portion are defined by 
resilient, shock resistant material. 

9. A system according to Claim 7 or 8, wherein the 
casing comprises two robust injection moulded parts 
which are received by screws. 

10. A system according to any preceding claim, wherein 
the reader device has electrical contacts which 
automatically contact power supply contacts in said 
holder when the reader device is placed therein whereby 
a battery means in the reader device is charged from 
the data processor . 

11. A system according to any preceding claim, wherein 
the data processor is driven from the electrical 
circuit of the vehicle. 

12. A system according to any preceding claim, wherein 
the data processor is contained in a housing fixed in 
the driver's cabin of the delivery vehicle. 
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,j A system according to Claim 12, wherein saio 
'.o'using has a lockst.le lid .hich, .hen locKec, 
prohibits access to and operation of said dara 
processor. 

,4 system according to any of the preceding claims, 

wherein the data processor comprises a visual <iisplay 
unit (VDU) a printer and keyboard. 

15 A system according to any one of the preceding 
cl'aims, .therein there are t.o of said reader ae.ices 
and two of said holders. 

16 A system according to Claim 5. or any claim 
aependent thereon, .herein said holder or each said 
colder comprises a .ell into which the handle portion 
of the or each reader device fits. 
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A system according to Claim 3 or 4, or any claim 
dependent thereon, .herein the said coupling head .s 
provided on the reader device handle portion. 

18 A system according to Claim 10, or any claim 
dependent thereon, wherein the said electrical contacts 
are provided an said handle portion. 

19 A system according to any preceding claim, wherein 
the or each reader device is capable of operating m 
either of two modes namely a delivery mode which is 
used when delivering articles to a location, and a 
collection mode which is used when collecting articles 
from a location, said rader device further having a 
control means for moving, the reader device between 
modes- 

20 A system according to Claim 20. wherein said 
control means comprising a trigger switch located so as 
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to be actuable in the nature of a trigger by the 
forefinger when the reader device is held in the hand 
in operative manner. 

21. A system according to any preceding claim, wherein 
the data processor is adapted to receive a portable 
data medium unit in a part thereof for the programming 
of the data processor and for receiving data from the 
data processor. 

22. A system according to Claim 21, wherein the data 
processor is adapted to receive a portable data medium 
cartridge . 

23. a system according to Claim 22 or 23 including a 
said data medium unit. 

24. A system according to Claim 23, in combination 
with a main frame computer located at a fixed, control 
location, said main frame computer being adapted to 
receive said data medium unit for the programming of 
same and for receiving data from same, said main frame 
computer being programmed to analyse data from said 
readers which has been downloaded to the data processor 
and processed thereby and then downloaded to the 
portable data medium unit and eventually downloaded to 
the main frame computer, if appropriate by comparison 
with data already stored in the main frame computer.. 

25. A reader for use in a system a^ aforesaid, and in 
the second aspect, there is provided a reader device 
for use In a system for monitoring coded articles, said 
device being portable and comprising a reading head for 
reading codes on the articles, means for storing data 
representative of said codes, and a coupling head by 
which said stored data may be downloaded with a "data 
processor, said coupling head being spaced relative to 
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the reading head, 

26^ ^ reader device according to Claim 25, wherein 
said coupling head is an infra red coupling device. 

27. A reader device according to Claim 2 5 or 26, 
wherein said reading head Is adapted to read bar codes. 

28. A reader device according to Claim 25, 26 or 27, 
wherein the device is in the nature of a gun defining a 
handle portion to be gripped by the hand and a nose 
port Ion. 

29. A reader device according to Claim 28, wherein the 
reading head is in the nose portion and the coupling 
head is in the handle portion. 

JO. A reader device according to any of Claims 25 to 
29, comprising a casing housing the device electronics 
and battery means by which the electronics are driven. 

31. A reader device according to Claim 30, wherein 
said casing comprises two robust Injection moulded 
parts ^which are screwed together. 

32. A reader device according to Claim 28, or any 
claim dependent thereon, wherein the extremity of the 
nose portion and the end of the handle portion-are 
defined by fe slllent , shock resistant material. 

33. A reader device according to any of Claims 25 to 
32, wherein the device electronic s are powered by a 
battery and the device has electrical contacts enabling 
the charging of the battery by insertion of the reader 
device in a socket having power supply- contacts . 

34. A data collection system comp r ising a hand-held 
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asta reader adapted to read and store succe ssive ite~is 
of data; and a portable data processor unit adapted 'o 
receive successive Items of data frofr} the data reader, 
process said Items of data, and store said Items of 
aata on a portable data storage msdlum. 

35. /I hand-held data reader compr Islng a housing; data 
reading means mounted In the housing and adapted lo 
read an external data medium; a non-volatlle memory; a 
communications port adapted for the transmission of 
data from said memory to an external device; and data 
processing means adapted to receive data from the da:a 
reading means, transmit the data to said memory, anc 
transmit data from said memory to said port; said 
housing being substantially flula type, 

36. /I data processing system comprising a computer and 
a plurality of data collection units remote from the 
computer, the computer being arranged to receive from 
the data collection units data Indicative of the 
Identity and physical location of each of a plurality 
of articles, and to so process the data as to provide 
an indication of the present physical location of each 
of said articles, at any given time. 
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